Treatability studies were conducted for tank E-3-1 waste which was previously characterized in WSRC-RP-97-O078. The waste was determined to be mixed waste because it displayed the characteristic of metal toxicity for Hg and Cr and was also contaminated with low levels of radionuclides.
In addition to using the ion exchange tests as part of the treatability study, these tests were also used to determine the speciation of the mercury in the waste. It appears that the mercury in the Tank E-3-1 supernate is present in a nonionic form, i. e., elemental, complexed as a neutral species or amalgamated, since neither ionic resin was successful in removing it.
Stabilization Experiments
All of the stabilized waste forms passed the TCLP test for Hg and Cr. Results are presented in Table 2 . None of the stabilized samples had bleed water (free, drainable water) 24 hours after mixing.
CONCLUSIONS
The Tank E-3-1 waste stream consists of five partially full 55 gallon drums. This waste stream SR-W049 is classified as mixed because it displays the characteristic of metal (Hg and Cr) toxicity. Four of the drums contain settled solids and supernate. One drum contains only supernate. At least one of the drums contains a small amount or debris.
In drum processing is appropriate for stabilizing this waste provided that the settled solids can be slurried with the supernate and provided that the containers meet the WSRC-RP-97-O0761 page 4 corrosion/integrity requirements for disposal. Two types of in-drum processing were evaluated, stabilization and ion exchange.
Stabilization is effective in treating the Tank E-3-1 waste stream. Portland cement and magnesium phosphate cement were tested and both systems produced waste forms which passed the TCLP test. The TCLP and Universal Treatment Standard (UTS) limits for Hg and Cr are reported in Table 2 for comparison. Both sets of limits are reported because this waste stream may be treated after the UTS goes into effect.
Experiments performed in this study were conducted on a laboratory bench scale. Scale up to a 55 gallon experiment or process is expected to be straight forward. At the time of sampling, the settled solids were not compacted to the point of being difficult to sample. Consequently it is expected that mixing with an in drum recirculating or a paddle mixer will be sufficient to achieve a slurry. The stabilizing reagents (cement and additives) can be added to the top of the drums and blended into the waste slurry.
The only issue identified is one of corrosion of the disposal containers if in drum mixing is used. It should be noted that cement waste forms contain a small amount of water in the pores of the solidified material. The pore water is not drainable, but it is available for evaporation and subsequent condensation on the inner drum surfaces. Consequently, the disposal drums should be lined with plastic liners to minimize the potential for corrosion of the steel containers. Localized drum corrosion (pitting) and container failures have been encountered for cement waste forms at SRS (Naval Fuel cement based waste forms) and at other DOE sites (Oak ridge, K-25 cemented pond sludge).
The mercury in the aqueous portion of the E-3-1 waste stream appears to be nonionic because it could not be removed by anionic or cationic ion exchange resins which are very effective in binding mercury. Therefore, in drum ion exchange is not recommended for treatment of this waste stream. Since ion exchange is the mercury removal process in the SRS Effluent treatment Facility, ETF, this facility is appropriate for the E-3-1 supernate provided that effective blending with other low mercury waste streams can be assured. Since the quantity of supernate in the E-3-1 stream is less than 250 gallons, blending for ETF is an option.
RECOMMENDATIONS
Stabalize the Tank E-3-1 waste stream (SR-W049) with a portland cement or magnesium phosphate cement to meet the TCLP metals concentration limits. (The proportions of the stabilization ingredients will be approximately those listed in Table 2 for the bench scale studies.) This will allow the resulting waste forms to be disposed of as non hazardous, low-level radioactive waste.
For long term container integrity, 90 rnil plastic liners with lids or other types of compatible liners should be used for disposal of the cement waste forms. (The magnesium phosphate system is reported to result in a waste form with no evaporable WSRC-RP-97-O0761 page 5 pore water, Dileep Singh, Argonne National Laboratory. Consequently, the magnesium phosphate waste form may have a long term advantage with respect to container corrosion.)
The five drums of tank E-3-1 waste can be treated through one of the following options:
q In drum ashcrete processing at the CIF; . In drum processing in N-Area. ATTACHMENT 1
Analytical Results from General EngineeringLaboratories
The temperature of the samples was 2"C. The sample was stored properly according to SW-846 procedures and GEL Standard Operating Procedures (SOP).
The following samples were received by the laboratory: The minimum level of an analyte that cart be determined (identified not quantified) with 99% confidence. The values are normally achieved by preparing and analyzing seven aliquots of laboratory water spiked 1 to 5 times the estimated MDL, taking the standard deviation and multiplying it against the one-tailed t-statistic at 99V0. This computed value is then verified for reasonableness by repeating the study using the concentration found in the initial study, calculating an F-ratio, and computing the final limit. Sample specific preparation and dilution factors are applied to these limits when they are reported.
The detection limit is the minimum concentration of a substance that can be identified, measured, and reported with 9990 confidence that the analyte concentration is above zero. It answers the question "Is It Present".
Ouantitation Limit: The lowest concentration that can be reliably achieved within specified limits of precision and accuracy during routine laboratory operating conditions. The QL is generally 5 to 10 times the MDL. However, it may be nominally chosen within these guidelines to simplify data reporting. For many analytes the QL analyte concentration is selected as the lowest non-zero standard in the calibration curve. Sample QL's are highly matrix-dependent. Sample specific preparation and dilution factors are applied to these limits when they are reported
The QL is always 2 DL RL Ret)ortinE Limit: Same as the QL except where driven by contract or client specifications. If the sample specific preparation and dilution factors cause the QL to be elevated above the RL, then the QL is used as the RL.
The quantitation limit is the lowest level at which a chemical maybe accurately and reproducibly quantitated. It answers the question "HOW MUCH IS PRESENT".
Interpretation of RESL!LT column on the Certific:lte of Analysis:
If the final concentration in the sample was found to be above the RL, then the value reported is reported without a flag; 
Sample Preparation:
All samples were prepared inaccordance with accepted procedures.
Instrument Calibration:
The instrument was properly calibrated.
Holding Time
All samples were run within the required holding time.
Blanks:
No target analytes were detected in the method blank above the required acceptmce limit.
Spike Analyses:
The matrix spikes were run on the following Sample Number.
9708249-07
Acceptance limits are not applicable for TCLP spikes.
Laboratory Control Samples:
All analyte recoveries in the laborato~control sample were within the required acceptance limits.
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Dilutions:
The following samples were diluted 1:20 due to matrix. 
Sample Preparation:
Allsamples were prepared inaccordance with accepted procedures.
Instrument Calibration:
Holding Time:
All samples were analyzed within the required holding time.
Blanks:
No target analytes were detected in the method blank above the required acceptance limit.
Spike Analyses:
9708249-01
Laboratory Control Samples:
All analyte recoveries in the laboratory control sample were within the required acceptance limits.
All analytes in the laboratory control sample duplicate were within the required acceptance limits for relative percent difference.
Sample Duplicates:
All sample duplicate results were within the required acceptance limits.
Dilutions:
None of the samples were diluted.
Non Conformance Reports:
The following Nonconformance Reports were written for this batch.
NCR# GEL-AS-MA-988. Sample Preparation:
All samples were prepared in accordance with accepted procedures.
Instrument Calibration:
The instmment was properly calibrated.
Holding Time:
Blanks:
Spike Analyses:
9708249-08
Laboratory Control Samples:
All ana.lytes in the laboratory control sample duplicate were within the required acceptance limits for relative percent difference.
All sample duplicate results were within the required acceptance lirni~.
Dilutions:
Non Conformance Reports:
There were no Nonconformance Reports associated with this batch. M(, (, /i/1, ~t(I(/(/\ 'v II(, c, (I.vl~i!ll [I The qualifiers in this report are defined 'w follows: ND indicthat the anslyte was not detected at a mneentrtion greater than the de@tion limit-J indicates presence of analyte at a mncen~ation less than the reporting limit (RL) and greater than the &t=tion limit (D),). U indiates that the analyte was not &teeted at a mncentration greater than the detection limi*
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indicates that a quality control snalyte recovery is outside of specified acceptance criteria.
This data report has been prepared and reviewed in aecordaoee with General Engbring Laboratories standard operating prdures.
Please dir=t any questions to your Projmt ager, Kste Woodward at (803) 769-7376.
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